Hundreds of lives are now being saved in hospitals across the country with the use of rapid response teams. These teams are composed of clinicians who bring critical care expertise to the patient bedside. The purpose of these teams is to assess and stabilize the patient, assist with communication among the interdisciplinary care providers, educate and support the staff caring for the patient, and assist with transfer of the patient if necessary. Research has shown that, with successful implementation of a rapid response team, the percent of codes and mortality rates decrease. The purpose of this study was to evaluate the effectiveness of implementing a rapid response team at 1 medical center. The results from the study demonstrated a decrease in the percent of codes outside the critical care units. However, it did not show a decrease in overall mortality rates for the patients. Data review will continue as we strive to improve our overall mortality rates while maintaining a decrease in the amount of codes.
knows there is a patient in crisis. Code team members work in unison to save these patients. Now there is a new concept that is gaining momentum that can make crash carts obsolete. Rapid response teams (RRTs) or emergency medical teams focus on preventing a patient crisis by addressing changes in patient status before a cardiopulmonary arrest occurs.
An RRT is a team of clinicians who bring critical care expertise to the patient's bedside. Daily people die unnecessarily in our hospitals. The implementation of an RRT is one of the 6 recommended healthcare initiatives of the Institute for HealthCare Improvement (IHI), which can be found on their Web site at IHI.org. The use of these teams has shown to dramatically alter hospital mortality. The goal of the IHI is to reduce inpatient deaths by 100,000 a year. This number is based on the number of hospitals participating in the 100K Lives Campaign. The IHI states that 75 lives a year could easily be saved at a moderate-size hospital with 15,000 patient admissions annually. Forty-five of those lives could be saved with the use of an RRT. 1 The goal of the Institute for HealthCare improvement is to reduce inpatient deaths by 100,000 a year.
The concept of RRTs started as an experiment introduced in 1995 by an Australian hospital and quickly spread worldwide because of its proactive approach to increasing patient safety. This same hospital conducted a study using a cluster randomized controlled trial that consisted of 23 hospitals, 11 were control and 12 were medical emergency teams. 2 The findings from this study indicated that an RRT greatly increased the calls to the emergency team but did not substantially affect the incidence of cardiac arrest or unplanned intensive care unit (ICU) admissions of unexpected deaths. 2 This study examined the effects of the introduction of an RRT and concluded that this did not greatly improve their study outcomes. Therefore, based on these outcomes, no process change was implemented at these hospitals. 2 Some possible explanations for their findings included (1) wrong outcomes studied, (2) inadequate implementation of the RRT system, (3) the possibility that the control hospital's outcomes were influenced as a result of being in the study, (4) the hospitals studied were unrepresentative, or (5) the study did not have adequate statistical power to detect important treatment effects. 2 Even though the study findings were not significant, it did lead other hospitals to explore this option.
Later studies of RRTs found that they are associated with a 50% reduction in non-ICU arrests, reduced postoperative emergency ICU transfers by 58%, and reduced postoperative emergency ICU deaths by 37%. 3 Some institutions have shown decreased mortality and cardiac arrest in hospitalized patients with an accompanying lowered relative risk for respiratory failure (79%), for stroke (78%), for severe sepsis (74%), and for acute renal failure (88%) with the implementation of an RRT. Others have shown reductions up to 30% and 27%, respectively, for cardiac arrests and unexpected deaths. 4, 5 Research has shown that almost all critical inpatient events are preceded by warning signs for an average of 6 to 8 hours before arrest. 6 
METHODOLOGY

Research Questions and Hypotheses
Based on the review of the literature, the following research questions were asked: (1) Do RRTs make a difference in the number of codes called outside the critical care units; (2) do RRTs make a difference in mortality rates on inpatient units outside critical care? An RRT is defined as a critical care nurse and a respiratory therapist called to the floor based on calling criteria for activation to assist with a change in a patient's condition outside the critical care units. A code is defined as when a healthcare member identifies a patient or individual (ie, visitor and employee) as having a cardiopulmonary collapse. Mortality rates are determined based on the ratio of deaths to total population. Two hypotheses were tested: (1) There will be no statistically significant difference in the percent of codes called on hospital inpatient units after the implementation of an RRT than the percent of codes called on inpatient units before the implementation of the RRT; and (2) there will be no statistically significant difference in the mortality rates on hospital inpatient units after the implementation of an RRT than there were before the implementation of the RRT.
The following demographic variables were also evaluated: Patient's age, length of stay, sex, ethnicity, admitting source, and severity of illness. These variables were evaluated to determine if there was any significant difference between the groups of patients in 2005 and 2006.
Research Design
This study used a quasi-experimental design. There was neither randomization nor a control group. The study used a time series design with preexperimental observations before the implementation of the RRT and postobservations after the implementation of the RRT. The sample consisted of all inpatient units and excluded all critical care units at a regional medical center. The data were collected for 12 months before the implementation of the RRT and for 12 months after the implementation of the RRT.
Study Facility
Spartanburg Regional Healthcare System is a 488licensed bed, not-for-profit teaching medical center located in upstate South Carolina. The average daily adult census is 390, with a total discharge rate averaging approximately 2,400 patients per month. Patients are admitted to the hospital from the emergency room, physician offices, and transfers from other hospitals. This Regional Emergency Center is one of the busiest Level I Trauma Centers in the nation with more than 100,000 patients in the past year.
COMPOSITION AND PURPOSE OF THE TEAM
Spartanburg Regional made the decision to join IHI's initiative of 100K Lives Campaign. In August of 2005, an 8-member planning committee consisting of a nurse manager, a clinical unit educator, risk management, respiratory therapists, and the nursing director of surgical services was convened to begin examining the concept of an RRT. We needed the expertise from all members to brainstorm, benchmark, and develop the best way to initiate and develop an RRT for the hospital. During this time, we discovered that we already had an informal RRT in place. The respiratory therapists stated that they received calls from the medical surgical floors on a daily basis to assist staff in potential code situations. The hospital administrators were there to lend support and provide any additional guidance and ensure successful implementation of the team.
After numerous weekly and monthly meetings, we ''went live'' with our RRT on January 2, 2006. The participants included all patients admitted to any inpatient unit within the hospital. The team consists of a critical care nurse and a respiratory therapist with their primary goal being to support and to assist the staff on the floors with any concerns they have regarding changes in their patient's condition.
The participants included all patients admitted to any inpatient unit within the hospital.
The planning committee for the RRT developed a set of ''calling criteria'' for the activation of the team. This included the recommended reasons for activation along with telephone numbers for the team members, listed on a pocket card (see Figure 1 ). On the back of the pocket card is a physician communication tool designed to help staff communicate effectively with the physician. The type of communication system used is called SBAR. The S stands for situation, B stands for background, A stands for assessment, and R stands for recommendation (see Figure 1 ). SBAR communication helps staff give a more concise and complete report to the physician. Any staff member in the hospital has the capability to activate the RRT by calling the designated numbers. According to the literature, 3 problems often lead to failure to rescue a patient in a timely manner. These 3 problems are as follows: (1) failure to recognize a problem; (2) failure to appropriately communicate the problem whether it is patient to staff, staff to staff, or staff to physician; and (3) failure in planning and the ability to treat the problem, which includes assessment, treatments, and establishing goals. 4 Upon activation, the RRT immediately responds to the call to assist staff on the floors by bringing their expertise to the bedside. By doing so, the RRT is able to assist staff in providing the appropriate care for the patient who has demonstrated changes in their condi-tion. If necessary, the team is able to assist with transfer of the patient to the ICU.
Data Collection Procedures
The Institutional Review Board indicated that this study did not require their review. The data were collected from the patient's chart each time the RRT was activated. The planning committee developed a data collection tool (see Figure 2 ). This tool is completed by the staff nurse and submitted for review. This tool is in triplicate form with each page indicating where the additional copies are to be sent for review. The tool is verified and checked for completeness by an assigned auditor. Upon review of the data, if the auditor needs to follow up with any of the involved units for clarification, Figure 2 . Data collection tool developed by Planning Committee at Spartanburg Regional Medical Center.
he or she will contact the appropriate person for clarification. Then he or she enters the data into an electronic database system used by the hospital.
Monthly, a report is prepared by the Quality Assurance Department with data entered previously. These data are presented bimonthly to the Resuscitation Committee, the Critical Care Committee, and to the hospital administration to keep them informed on the progress the RRT is making. These were the data set used for the entire study.
Results
The SAS Jmp software was used for data analysis. Data were reviewed from January 2006 to January 2007 from all in patient units outside critical care. The results indicated that 76 calls (see Graph 1) were placed to activate the RRT. The reports from staff cited acute changes in the patient's condition. The changes the staff reported were:
The data from the dependent variables (percent of codes called outside the critical care units) demonstrated a statistical difference in the percent of codes called (P = .0262) outside the critical care units between 2005 and 2006. In 2005, the mean number of codes was 66.78% (n = 161), with a median of 69.91. In 2006, the mean was 51.37% (n = 139), with a median of 48.69%. This was a 21% decrease from 2005 in the percent of codes called outside the critical care units (see Graphs 2 and 3). Therefore, the null hypothesis of no difference was not supported.
However, the data for the attribute variables (see Table 1 ) did not find any statistical difference. As demonstrated in Table 1 , there is no significant difference in the mean age nor any significant difference between length of stay, sex, ethnicity, admitting source, or all patient refined diagnostic related groups severity of illness. The severity of illness and the P value of .1317 also indicated no significant difference in the severity of illness in the 2 patient populations under study (see Table 1 ). The severity of illness is determined by physician diagnoses using the 3M All Patient Refined Diagnostic Related Groups system. Thus, results did not indicate a difference in the times the RRT was activated by the attribute variables.
The results from the activation of the RRT found that 57% of the patients were transferred to the critical Mortality rates at the Regional Medical Center are based on ratio of deaths per 1,000 discharges. In 2005, the mortality rate was 2.92%, and in 2006, the mortality rate was 2.93% Therefore, the null hypothesis was supported.
Discussion
The review of the literature on RRTs on overall survival rates in hospitals showed significant decreases in mortality rates. These results varied from institution to institution based on the number of admissions, size of the hospital, protocols used, and the type of study being performed. [7] [8] [9] [10] [11] [12] [13] [14] For example, one group of investigators at another large medical center performed a study that demonstrated an overall decrease of 14.95% in discharge rates for coded patients with overall mortality rates dropping by 32%. 9, 15 All the institutions, with the exception of one, reported positive outcomes with the successful implementation of an RRT. These organizations noted decreases in their overall cardiac arrest rates and overall mortality rates, with some of the institutions demonstrating a 50% reduction in non-ICU arrests along with a reduction in arrest before an ICU transfer. 16 The purpose of the study at this medical center was to determine the effectiveness of implementing an RRT. The stated hypothesis that there would be no difference in the percent of codes called outside the critical care units in 2005 when there was no formal RRT and in 2006 when a formal RRT was functioning was not supported. However, the null hypothesis regarding no difference in mortality rates was supported.
Study Limitations
We identified several study limitations to the study. First, there was difficulty obtaining physician support. Some physicians thought that an RRT would interfere with their care for their patient. The physicians did not have a realistic understanding of the role of the team. The team's role to support staff and assist with the care of the patient based on orders received from the attending physician was not understood by all physicians; thus, the idea of an RRT was not accepted by all physicians.
The protocols for the RRT were nurse driven, and we did not have a physician on the team. Therefore, the functions of the critical care nurse and respiratory therapist were limited in what they could do for the patient outside the critical care units by hospital policy and their scope of practice.
Another area identified as a study limitation was that our ''go-live'' was limited to inpatients only. We also identified that a nonstandardized version of the RRT was in use before actual implementation of an identified RRT. Thus, it took some time for the nursing staff to switch to the formal structure that included a nurse instead of just a respiratory therapist.
Finally, this is one hospital in one geographic location. We feel that this study needs to be replicated in multiple hospitals with experimental controls in place.
Some identified biases in the study that could affect the results included increased nursing care hours plus all nursing units were self-governing meaning that they must provide their own staff to cover their units. All nursing units were using newly purchased defibrillators with automated external defibrillators. Upon receipt of the new equipment, there was extensive education on codes and code documentation. This education could have highlighted patient's code status and could have increased staff perception regarding patients who are at risk for arrest.
IMPLICATIONS FOR CLINICANS
Implementation of such a team at any organization can help build trusting relationships between nurses and ancillary staff along with empowering these staff members. 7 One of the goals for the registered nurse on the RRT is not to take over the role of the bedside nurse but to keep him or her involved and to use this opportunity to teach and mentor more advanced assessment and intervention skills. This leads to a tremendous growth in assessment skills of the nursing staff on the medical and surgical units. 4 Another benefit of this form of mentoring is to sharpen the critical thinking skills of staff nurses and to help both nurses and the units gain confidence in interdisciplinary collaboration. 8 Mutual respect between RRT members and staff nurses on the floor is also gained along with the elimination of invisible barriers among nursing staff that allowed working relationships and trust to be built. 4 Staff nurses discovered that they will not be criticized for calling for help and that they have also learned to be more sensitive to opportunities to rescue patients before they get into serious trouble. 15 Another positive outcome of the use of RRT is that it provides immediate clinical consultation to all nurses in every unit when they have an urgent situation that needs intervention. 7 The nursing staff feels empowered to call and activate the RRT to provide additional support and backup as needed for their patients.
Another positive outcome of the use of RRT is that it provides immediate clinical consultation to all nurses on every unit when they have an urgent situation that needs intervention.
Nursing leadership at any hospital must determine the most difficult obstacles to overcome and then identify how to overcome these obstacles, as did the leadership of Spartanburg Regional. Without the support of nursing leadership and hospital administration, this type of team cannot be successful.
CONCLUSION
In summary, the review of the literature suggested different utilizations for an RRT. Each organization represented, with one exception, found positive outcomes with the successful implementation of an emergency medical team. These organizations reflected a difference in their overall cardiac arrest rates and overall mortality rates. Some organizations experienced dramatic decreases. In the hospital where the RRT was not effective, there seemed to be a failure of inadequate implementation. Therefore, based on this research review regarding what is the impact of implementing an RRT, the hypothesis is that there is a difference in the number of cardiopulmonary arrest and overall mortality rates.
Spartanburg Regional demonstrated a decrease in the percent of codes outside the critical care units. However, it did not show a decrease in overall mortality rates for our patients. The benefits achieved with the RRT were improved patient safety, fewer cardiopulmonary arrests, and an increased awareness among staff members to identify and report changes in a patient's condition. This study found that activating an RRT makes a difference. As demonstrated in our study, an RRT played an important role in preventing cardiopulmonary arrests.
In summary, the development and implementation of RRTs is a concept that is gaining acceptance. These teams can promote a culture of safety by building teamwork and spreading knowledge and skills throughout hospitals. The goal of all these teams is to improve patient outcomes and decrease mortality. Rapid response teams help to create healthcare systems of the future. Studies have shown that hospital mortality rates decrease with the use of an RRT.
